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AZABICYCDO DERIVATIVES AS MUSCARINIC RECEPTOR AITTAGONISTS 



Field of the Imrenfinn 
TUs invention geaeraUy relates ,o musoarimc r^tor antagonists which are 
usefiU, anrong other uses, for the treatment of various diseases of the respiratory, nrinary 
and gastrointestinal systems mediated through muscarinic receptors. SpeciflcaUy tT^ 
mvention relates to dedvatives of azabicyclo compounds, including, for example 6- 
subshtuted azahicyclo[3...0] hexanes. as weU as phannacentical compositions containing 
such compounds and methods of toting diseases mediated through muscarinic receptors 

Background of the TTiv^,,ri,Nn / 
Muscarinic receptors as members of the GProtdn Coupled Recepfors (GPCRs) are 
composed ofatoilyofSreceptorsub-types CM,, M.M,.M,andMs)anda,, activated 
by Ore neuro^tter acetylcholine. These receptors are widely distributed on multiple 

orgar^andtrssues andarecritiealto themaintenanceof cenw and peripheral cholinergic 
■^transmrssioa The regiomU distribution of these receptor sub-types in the brain and 
other organshas been doo™,en,«d. For example. theM, subtype is located .Simarily in 
neuronal tissues such as cereberal cortex and autonomic gangUa. me M. subtype is present 
-amlyma^eheartwhete it mediates cholinergically induced bradyc^ii^ andtheM, 

20 p.411 (1986); &CTce. 237. p.527 (1987)). 

A ^ew in Oaren, OpMc^ ft, apical Biolos,, 2. p. 426 (1999), as well as in 
nencl. ,n Pham^u.^ Science.. 22. p. 409 (2001) by Bglen et. al.. describes the 
btologrcalpotentials of modulating muscarinic receptor subtypes by Ugands in differ, 

25 ^ - ^'^"■^ I^e-. Pafa. uri-ry disease conditioi chronic 

/5 obstructive pulmonary disease, and the like. 

A review in J. Med. Chem.. 43, p. 4333 (2000). by Felder et al. describes 
therapeutic opportmities Ibr muscarinic receptors in the central nervous system and 

elaborates on muscarinic receptor st™=ture and flmction, phamiacology and their 
therapeutic uses. 



15 



30 



, ^^P^^logicalandmedicalaspectsofthemuscarixncclassofacetyl^^^^^ 
agomsts and antagonists arepresented in a review in Afo/ecu/.,. ^ p. 142 (2001). 



1 



wo 2004/089900 PCT/IB2004/000008 

BirdsaU et. al. in Trends in Pharmacological Sciences, 22. p. 215 (2001) have also 
summanzed the recent developments on the role of different muscarinic receptor • 
subtypes using different muscarinic receptor of knock out mice. 

Muscarinic agonists such as muscarine and pilocarpine and antagonists such as 
5 atropme have been known for over a century, but little progress has been made in the 
dxscovery of receptor subtype-selective compounds, making it difficult to assign specific 
functions to the individual receptors. Although classical muscarinic antagonists such as 
atropme are potent bronchodilatois. their clinical utility is limited due to high incidence of 
both penpheral and central adverse effects such as tachycardia, blurred vision, dryness of 
10 mouth, constipation, dementia, etc. Subsequent development of the quarterly derivatives 
of alxopme such as ipratropium bromide ^e better tolerated than parenterally administered 
options, but most of these are not ideal ahti-cholinergic bronchodilators. due to lack of 
selectivity for muscarinic receptor sub-types, resulting in dose-limiting side-effects sucU as 
tot. nausea, mydria^s and those associated with the heart such as tachycardia mediated 
15 by the Ma receptor. 

Annual Revie^^ of Pharmacological Toxicol, 41, p. 691 (2001). describes the 
pharmacology of the lower urinary tract infections. Although anti-muscaririic agents such 

as oxybutynin and tolterodine that act non-selectivelyonmuscarinic receptors have been 
used for many years to treat bladder hyperactivity, the clinical effectiveness of these 

10 agentshasbeenlimitedduetolhe side effects such as dry mouth, blurred vision and 
constipation. Tolterodine is considered to be generaUy beUr tolerated than oxybutynin 
(Steers et. al.. in Curr. Optn. Invest Drugs, 2. 268; Chappie et. al., in Urology 55, 33- 
Steers et al.. Adult and Pediatnc TTrolon . ed. Gillenwatteret al.. pp 1220-1325, St. Loms 
MO; Mosby 3"" edition (1996)). 

5 There remains a need for development of new highly selective muscariric 

antagomsts which can interact with distinct subtypes, thus avoiding the occun^ce of 
adverse effects. 

Compounds having antagonistic activity against muscarinic receptors have been 
descnbed in Japanese patent appUcation Laid Open Number 92921/1994 and 
) 135958/1994; WO 93/16048; U.S. PatentNo. 3,176,019; GB 940.540; BP 0325 571- WO 
98/29402; EP 0801067; BP 0388054; WO 9109013; U.S. Patent No. 5.281.601. Also U S 
Patent Nos. 6.174.900. 6,130,232 and 5,948.792; WO 97/45414 are related to 
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1,4-di.ubsatuted piperidine derivatives; WO 98/05641 describes fluorinated, 
l,4^substitaedpiperidme derivatives: WO 93/16018 and W096/33973 areote 
KKTonoes of interest US Patent No 5 307 snn 

PatentNo5 not i«n^ '•^''•*<»'^">='^ l-azabicyclo[2.2.I]heptanes. US 

Patent N0.5, 001.160 desenbes l-«yl-I-hydroxy-l-substih..ed-3-(4-substi.u.ed.l- 

"^T~- "^"^ a-Mpbeny,-4-piperidinyI nreas. WO 

wr2^53^ ; -^^besan^oalMlaeta.. 
WO 02/53564 desonbes novel quinuclidine derivatives. WO 02/00652 describes 
c«bamates derived from arylalkyl anmes. WO 02/06241 describes 12 3 5- 
tetrahydrobeozo(c)a2epin-4-one derivatives. 

A report in ^ il&rf. CS«^. ^ p. 954 pooz), describes cyclohexylmethyl 
P-pendn^y. tr^henylpropioanude derivatives as selective M3 antagonist discrinnnating 
agamst the Other receptor subtypes. "^aang 

SuTrnnary »f the Tnvfinfirxr. 1 

'"'»='«P~«.-*ioycloderivatives,inclnding,forexan>ple.6-subsdtu.ed - 

and effective d^rapeutic or prophylactic agents for the tieatinent of varions diseases of a. 

^^.unnaryandgastiointestinalsysten.. Also provided are processes for 
synthesizing such compounds. 

aspect, pharn«ceuticaIcon,positionsc<Uningsnchcon>poands are 

™.oge.h.withacceptableca.riers.e,cipien.sordilnents.hichcanLeM^^^ 
the trestinent of vanons diseases of the respir«ory. urinary and gastrointestinal systems. 

The enantiomets, diastereomers. N-oxides, polymorphs. pharmaceuticaUy 
-P^ e salts and pharmaceuticauy a^eptable solvates of these compot^ds ^ well as 
m^o^ bavmg the same type Of activity are also provided, as weU as phanlntical 
^mpos.tions comprrsmg the compounds, their metaboU.es. enanti«ners. diastereome. 

N.ox,des.polymo.phs.solvatesorphannace«icaUyacceptsblesaltsd«.«,fin 
combmation with a pharmacenticaUy acceptable carrier and optionally incta^ed 

excipients. 

'^^-iUOesetforthinthedescriptionwhichfonows.aadinpartwillbe 
apparentfromtiredescriptionormaybeleamtbythepracticeoftheinvention 
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In accordance with one aspect, there are provided compounds having the structure 
of Formula I: ■. ' 



H 

OH 



-c— z- 



Rj O ) ^ 

Fonuulal 



.N— H 



and their pharmaceutically acceptable salts, phannaceutically acceptable solvates, esters 
enantiomers. diastereomers, N-oxides. polymorphs, metabolites, wherein 
R, and R, are independently selected ftom Q-Q alkyl, C3-C7 cycloalkyl or optionally 
substituted phenyl wherein optional substituent(s) can be selected from C^.C, alkyl, C^.C, 
alkoxy or halogen; ' ^ 

Z can represent oxygen or NR3 wherein R3 represents hydrogen or C1-C3 alkyl. 

In accordance with a second aspect, there is provided a method for treatment or 
prophylaxis of an animal or a human suffering from a disease or disorder olthe 
respiratory, urinary and gastrointestinal systems, wherein the disease or disorder is 
medxated through muscarinic receptors. The method includes administration of at least 
one compound having the structure of Formula I. 



m accordance with a third aspect, there is provided.a method for ti^alment or 
prophylaxis of an animal or a human suffering from a disease or disorder associated with 
muscaxomc receptors, comprising administering to a patient in need thereof, an effective 
amount of amuscarinic receptor antagonist conqjound as described above. . 

m accordance with a fourth aspect, there is provided a method for treatment or 
prophylaxis of an animal or a hmnan suffering from a disease or disorder of tiae respiratory 
system such as bronchial asthma, chronic obstructive puhnonary disorders (COPD) 
puhnonary fibrosis, and the like; urinary system which induce such urinary disorde^ as 
urmary mcontinence. lower urinary tract symptoms (LUTS), etc.; and gaslxointestinal 
system such as irritable bowel syndrome, obesity, diabetes ^d gastrointestinal 
hyperkinesis with compounds as described above, wherein the disease or disorder is 
30 associated with muscarinic receptors. 
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In accordance with a Gm aspect, there are provided processes for preparing the 
compounds as described above. 

The cowfcmM described herein exhibit sigmfieant potency in temis of tteir 
activity, a. detennined by in vitro receptor binding and functional asaays and i« vrvo 
expenmente using anaesthetized rabbits. The compounds that were found «>tive tn yitro 
were tested i„ viyo. Some of the compounds ate potent musoatWc receptor antagonisla 
mth high afSnity towards M, recepto,,. Therefore, phamacemical compositions for a.e 
possible treatment for the disease or disorders associated with muscarinic receptors at« 
provided 1° addition, the compounds can be administered oraUyorparenteraUy 

PetaUed Descrintinn f,f t he Invetj Hnp 

The compounds presented h«ein may be pr^ared by methods rq,resent«l by'the 
foUowmg reaction sequences as shown m Schemes I and n: 



Scheme I 
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Fonnula V (Formula I, Z=NR3) 
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The compounds of Formula V may be prepared, for exaiiq,le. by the reaction 
sequence as shown in Scheme L The preparation comprises reacting a compomid of 
Formula n with a compound of Formula m, wherein 

Ri and R2 are independently selected from Ci-Cg alkyl, C3-C7 cycloalkyl or 
optionally substituted phenyl wherein optional substituent(s) is/are selected from C1-C3 
alkyl, C1-C3 alkoxy or halogen; 

R3 represents hydrogen or C1-C3 alkyl and 

P is any protecting group for an amino group, for example, benzyl or t-butyloxy 
carbonyl groups. 

The reaction between a confound of Formula H and a conqjound of Formula m 
can take place in the presence of N-methyhnoipholine and 1-hydroxybenzotriazole and a 
condensing agent (for example, l-(3-dimethylamiiiopropyl)-3-efliyl carbodiimide • ] 
hydrochloride (EDQ, 1.3-dicyclohexylcarbodiimide (DCC) or 1,8-diazabicyclo 
[5.4.0]undec-7-ene (DBU)), in a solvent (such as N.N-dime11iylfonnamide. 
dimethylsulfoxide, toluene, xylene or chlorofonn, at temperatures ranging from about 0 to 
about U(y>C), to give a protected compound of Formula IV which on deprotection in the 
presence of a deprotecting agent (for example, palladium on carbon and hydiigen, 
ammonium formate and palladium on carbon, trifluoroacetic acid (TFA) or hydixjchloric 
acid) in an organic solvent (for example, methanol, ethanol, tetrahydroforan or 
acetonitrile. at temperatures ranging from about 10 to abolxt SO^C) gives an unprotected 
compound of Formula V. 
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Scheme II 
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H 
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R2 O 
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N— H 
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15 



Fonnula Vm (Foinnila I, Z=0) 



The compounds of Fonnula Vm may be prepared^ for example, by the reaction 
sequence as sho^vn in Scheme H. The preparation comprises reacting a compound of 
Fonnula n with a compound of Formula VI, wherein 

Ri and are independently selected from Ci-Q alkyl, C3-C7 cycloalkyl or optionally 
20 substituted phenyl wherein optional substituent(s) is/are selected from C1-C3 alkyl. Q-Ca 
alkoxy or halogen; 

\ 

R' is any protecting group for hydroxy group, for example, p-toluene sulfonyl or methane 
sulfonyl and 

P is any protecting group for an amino group, for example, benzyl or t-butyloxy carbonyl 
25 groups. 

The reaction between a compound of Formula H and a compound of Formula VI 
can take place in the presence of a condensing agent (for example, 1 8- 
aiazabicyclo[5 A0]undecan-7-ene (DBXJ) or l,4-ciiazabicyclo[2.2.2]octane (DABCO) in a 
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soK.«, (such . beozeo^ .„ w or ^cytane. ^ ^^^^ 
140 Q. to give a protected compouml of Fonnula VD «iuoh on deprotection in the 

of a dep«,tectmg agent (for exa.r,ple. palladium on carbon and hyd«,gen or 
ammonium tbnnate and palladium on carbon) in an organic solvent (for example 
5 methanol or ethanol. a. temperatute, ranging ftom about 10 to abom 50»Q gives an 
unprotected compound of Fonnula Vm. 

in a., above scheme, where specific bases, condensing agents, protecting groups 

dep™tecft„gagents.solvents.cataIys.s.t«npera«^.ete.arem«tioned,itistobe ' 
understood fl^t other bases, condensing agents, protecting ^ups, deprotecting agents 

. -'-^t^.^^S-t'.temperatures.etc.taowntothosesldlledin.hear.maybeused " 
Sumlarly. the reaction temperature and duration may be adjusted according to the defied 

needs. * 

SnitablesaltsofthecompoundsrepresentedbytheFormulalwerept^soaL 
to solubU..e the compound in aqueous medium for biological evaluations, as weU as toTe 
compatible with various dosage fom>ulations and also to aid in the bioavaUabiHty of the 
compounds. Examples of ™ch salts include pharmacologicaUy acceptable salts such as 
morgamc acid salts (&r example. hycta«hloride. hydrobromide, sulphate, nitmte and 
phospha^). organic acid salts (lor example, acetato. tartarato. ci«e, Wate. malcate 
tolounesulphonato and metiumesulphonato). When carboxyi groups are included in the 
Formulal as substitucnts. theymay bepres««in tiie form of an allcahne or aUcaU metal 
«Ut (for example, sodium, potassium, calcium, magnesiui. and a.e hke). These salts may 

be prepared by various tochniques. such as treating the compound with an cnnvalent 
amount of morganic or organic, acid or base in a suitable solvent. 

Particular compounds are shown here; 

N-Kl^ 50, <^>3-azabicyclo[3.I.0]hex-6-yI.methyI]-2-phenyI-2-hydroxy.2KJ^.m^^^ 
phenylacetamide (Compound No. 1); 

N-K.a.5a.6a>3-a.aMcycIo[3.,.0]hex-6-yl-metbyl>2.phenyl.2-hydroxy-^^^^^ 
phenylacetamide tartarate saU (Compound No. 2); 

(2R, 2S).N.r(lo, 5a, «c)-3-azabicyclo[3.1.0]hex-6-yl.methylJ.2-isop„^y,.2.hydroxy-2. 
phenylacetamide (Compound No. 3); 
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(2R, 2S>N-[ac, 50, 6a)-3-az*i05^fo[3.1.0]to^ytaethyl]-2-isopropyl.2.hydroxy^ 
. phenylacetamide hydrochloride saK (Compound No. 4); 

(2R, 2S>N-[{lc, 50C ««)-3-a2abioyolop.l.0]hex.6.y,-n,efl.yl].2.(3-pen.yl).2-hyd«,xy-2 
phenylacetamide (Compound No. 5); 

5 (2R, 2S)-K1„. 5a. fi«)-3.azabioyclo[3.1.0]h«-6-)d-meayl].2^yc,cp.„^.2.^y^ 2. 
phenylacetic acid ester (Compound No. 6); 

(2R)-N-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-cyclopentyl-^^^^^ 
(N-methyl) phenylacetamide (Compound No. 7); 

(2R).N-[(la, 5a, 6a)-3-azabicycIo[3.1.0]hex-6-yl.methyl].2K.yclopentyl.2-hy^^^^^ 
) (N-methyl) phenylacetamide hydrochloride salt (Compound No. 8); 

(2R. 2S)-[(la. 5a, 6a)-3-azabicyclo[3.L0]hex-6-yl-methyl]-2-methyl-2-hydroxy-2- ^ 
phenylacetic acid ester (Compound No. 9); 

(2R, 2S)-[(la, 5a. 6a)-3-a2abicyclo[3.1.0]hex-6-yl.methyl]-2-isopropyl-2-hydK>xy-2- 
phenylacetic acid ester (Compound No, 10); 

(2R, 2S).[(Ia, 5a, 6a)-3.azabicycIo[3.1.0]hex-6-yl.methyl]-2-(3-pentyl)-2.hydroxy-2- 
phenylacetic acid ester (Compound No. 1 1); 



(2R, 2S)-N-[(la, 5a, 6«)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-me1hyl.2-hydroxy-2- 
phenylacetamide (Compound No. 12); 

(2R)-N-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl].2.isopropyl-2-hydroxy-2-^^ 
methyl) phenylacetamide (Compound No. 13); \ 

(2R, 2S)-[(la. 5a, 6oc)-3-azabicyclo[3.1.0]hex-6-yl.methyl]-2-(m-methylphenyl)-2. 
hydroxy-2-phenylacetic acid ester (Compound No. 14); 

(2R, 2S)-N-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6.yl-methyl].2-(p-fluorophenyl)-2- 
hydroxy-2-phenylacetamide (Compound No. 15); 

(2R, 2S)-N-[(la, 5a, 6a)-3-azabicyclo[3.L0]hex-6.yl-methyl>2-a,-methylphenyl)^ 
hydroxy-2-phenylacetamide (Compound No. 16); 
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2.(N.methyl)pha.ylacetmide(CompomdNo.l7); • 
(2R)-N-[0c.5c.6a>3.azabioyolo[3.,.0]h«-6-yi.:^^^^^ 

Table 1 



N— H 




Fonnula I 



H 



Compound No. 
1 

2 

(tartarate salt) 


T Ri 
1 -CfiH, 

-C6H5 




-C6H5 


z 1 

N-CH, 
N-CH3 


I 3 


-C6H5 


Isopropyl 


NH- 


4 

(HCl salt) 
(2£L 2S^ 


-CgHs 


Isopropyl 


NH- 


5 

1 r2R. 2S^ 


-C6H5 


3-pentyl 


2SIH- j 


6 

(2R, 28) 


-C6H5 


Cyclopentyl 


0 


7 

(2R. 2S"> 


-C6H5 


Cyclopemtyl 


-N-CH3~] 


8 

(HCl salt) 
(2R. 2S) 


-CfrHj 


1 Cyclopentyl 


-N-CH3 


9 

an. 2S^ 


-C6H5 




0 \, 


10 
f2R, 2S^ 


-CeHs 


Isopropyl 


1 \ 

0 1 


1 11 

aR, 2S^ 


-CfiHs 


3-pentyl 


0 


12 
(2R. 2S^ 


-C6H5 


-CH3 


NH- 


13 
(2R) 




Isopropyl 


-N-CH3 


14 
(2R.2S) 


-C6H5 


m-CH3-C6H4 


0 


15 

■■ (2R. 2S) 






NH- 
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16 
(2R, 2S) 




P-CH3-C6H4 


NH- 


17 
(2R) 


-CeHs 


P-F-C6H4 


-N-CH3 


18 
(2R) 




P-CH3-C6H4 


-N-CHs 



Because of their valuable phannacological properties, the compounds described 
herein may be administered to an animal for treatment orally, or by a parenteral route. 
The phannaceutical compositions described herein can be produced and administered in 
dosage units, each unit containing a certain amount of at least one compound described 
herein and/or at least one physiologically acceptable addition salt thereof. The dosage 
may be varied over extremely wide limits as flie compounds are efifective at low dosage 
levels and relatively free of toxicity. The compounds may be administered in the low . 
micromolar concentration, which is tiierapeutically effective, and the dosage may be ' 
increased as desired iq) to the maximum dosage tolerated by the patient. 

The compounds described herein can be produced and formulated as their 
enantiomers, diastereomers, N-Oxides, polymoiphs, solvates and phaimacfutically 
acceptable salts, as well as metabolites having the same type of activity. Phimaceutical 
compositions comprising the molecules of Formula I or metaboUtes, enantiomers, 
diastereomers, N-oxides. polymorphs, solvates or phaimaceuticaUy acceptable salts 
thereof, in combination with phaimaceutically acceptable|cairier and optionaUy included 
excipieat can also be produced. 

The examples mentioned below demonstrate general synthetic procedures, as weU 
as specific preparations of particular compounds. The examples are provided to illustrate 
the details of the invention and should not be constrained to hmit the scope of ie present 
invention. 

Examples 

Various solvents, such as acetone, methanol, pyridine, ether, tetrahydrofiiran, 
hexanes, and dichloromethane, were dried using various drying reagents according to 
procedures described in the Uterature. IR spectra were recorded as nujol muUs or a thin 
neat fihn on a Perkin Ehner Paragon instrument. Nuclear Magnetic Resonance (NMR) 
were recorded on a Varian XL-SOO MHz instrument using tetramethylsilane as an internal 
standard. 



11 



wo 2004/089900 



PCT/IB2004/000008 



10 



15 



20 



25 



30 



Example 1: Preparation of N-fO or 5a 6aV3....l.ir...,. ^^ . nju^^ 
>henvl-2-h Y«iroxY-?.-Of-methy1) nhen vl.n..w^. f Oom«oimH i ] 

Step a: Synthesis of methane sulfonic acid 3-benzyl-3.azaMcyclo[3.1.0]hex-6-yI. 

methyl ester 

To asototionof(3-b=„2yl.3^ieye^p.l Ojt^^.y,)„,^^, ^^^^ 
foUowtag Synlet,. 1996; 1097) (5.2g. 25.6 mmole) in dicMoromethane at 0"C 
«ethytoine (10.6 n^, 76.8 nunok) and methan. sulphonyl chloride (4 .nl, 5 1.2 — 
was added. I, was gradually wann«i to an ambient ten^eratnre and stiixed for ove^gh, 
It wa. quenched by addition of saturated a,u«>us sodium bicatbonato soludon and otganic 
layer was separated to give solution of crude product Ms was wash«i wiflt water, brine 
and dned over anhydrous sodium sulphate and the evap„«,ed to give crude product Tie 
crude product was purified by column chromatography using silica gel wia. hexane- ' 
tnethylamine (99.1) as ehrant to give the required product as pale ycUow clear Uquid (2.'^ 
g, 30%), 

step b: Synthesis .f (3-benzyK3-a.abicyc.o(3.1.0)he..«.yI.mefl.yI) ,»ethyh™ine 

To a solution of methane sulfonic acid 3-beuzyl.3-azabicyolo[3.1.01he:c^-yl.. 

methyl ester ^ 

(2.4 g, 8.5 mmoDinmethanol (20 ml) in a steel bomb, aqueous 40% methylamine 
solufon (25 ml) was added. The steel bomb was tightened and warmed to. 85-90X for 
Shout 15hour. It was -"1=^ down to an ambient temperLe and ttren to -78-C and was 
opened up. The mixture was transfen:ed to a round bottom flask and solvent was 
evaporated, diluted wiflr water, dilulte hydrochloric acid and e^tractod with ethyl acetate 
Orgamc layer was separated and discarded. The aqueous layer was basified with 10-/. ' 

aqu«.ussom„mhyd,oxidesoIu,iontopHI2.13. Itwas extracted withdicMorAmethane 
and dned over anhydrous sodimn sulphate. The filtered dichloromethane layer was 
evirated to give lie required confound as yeUow liquid (1 ,8 g, 98%). 

Step c: Synthesis of N-l(,„, So, 6a)-3-be«zyI-3.azabicycI.(3.1.0]he^*yJ.m.,hy,.2. 
phei.yI-2.hydroxy-2-(N.methyl)pheByIacetamlde 

^oacoldsol«tionofbenzimcacid(1.9g,8.33mmotcommerciaUyavailable)and 
(3-benzyl.3.azabicyclo[3.1.0]hex-6-yl-methyl)methylamme (1.8 g. 8.33 mmol) in 
dnnethyformamide (20 ml) at 0»C. N-methytaorphoIine (1.8 ml, 16.6 mmol) and 1- 
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hydroxy benzotriazole (1.12 g, 8.33 mmol) were added and the mixture was stirred for 
about 45 min. To it l-(3-diinethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.6 g. 
8.33 mmol) was added and the mixture was gradually warmed to an ambient temperature 
and stirred for overnight. It was quenched by addition of water and compound was 
extracted with ethyl acetate. The organic layer was separated and washed with water, brine 
and dried over anhydrous sodium sulphate. The organic layer \yas filtered and ev^orated 
to give crude product. The crude product was purified by sihca gel column 
chromatography using hexane-ethyl acetate (4:1 to 2:1) as eluant to give the required 
product as colourless sticky solid (1.3 g, 36%) 

Step d: Synthesis of N-[(la, 5a, 6a)-3-azabicycIo[3.1.01hex-6-yl-methyl]-2-phenyl-2- 
hydroxy-2-(N-methyI) phenylacetamide 

To a solution of N-[(la, 5a, 6a)-3-benzyl-3-azabicyclo[3.1.0]hex-6-yl-methyl]-?- 
phenyl-2-hydroxy-2-(N-methyl) phenylacetamide (1.3g, 3.05mmole) in methanol (20 Jl), 
catalyst palladium on carbon (10%, wet) was added and a 3-way hydrogenation t^ fixed 
with filled hydrogen ballon was fixed over it. The au: was evacuated and purged with 
hydrogen. It was stinred for about 5 hours at an ambient temperature. The catalyst was 
filtered off over cehte and washed with methanol. Filterate was evaporated'to give the 
required product as colourless sticky liquid (0.95 g, 93%). 

The compound exhibited a melting point of 72.4-73.7 ^C. Infrared spectral data 
showed pCM): 1627.9 cm'^ ^HNMR spectral data sho\^fed (CDCI3): 5 8.42-8.29 (m, 
lOH), 4.52 (s. 2H). 4.17 (s, 2H). 3.94-4.00 (m, 3H), 3.58-3.64 (m. 4H), 2.45-2.58 (m, 2H). 
1.91 (m, IH). The mass spectrum showed peaks at m/e of: 337 (M+1). 



Example 2: Preparation of N-m a. 5a.. 6»-' > -3-azabicvc1nr3.1.01hex-6-vl-nieth^1-2- 
phenyl-2-hYdroxv-2-fN-methvn phenyl a cetamide taitarate salt rCnnmomid No. a) 

To a solution of N-[(la, 5a, 6a)-3-azabicyclo[3.1.0]hex-6-yl-methyl]-2-phenyl-2- 
hydroxy-2-(N-methyl) phenylacetamide (0.933, 2.77mmole, prepared m Example 1, step 
d)) in ethanol (25 mL), L(+) tartaric acid (416 mg, 2.77mmole) was added and the 
solution was stiired for 1 hour at room ten^erahnre. A white precipitate appeared. It was 
heated to 50-55 °C for 30 miautes and solvent was evaporated to half amount. Dry ether 
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was added to it and white precipitate was filtered off and washed wifli plenty of ether. The 
dry white powder was attained (1.3g, 96%). 

The compound exhibited a melting point of 101-103 ®C. 

Similarly, the following compounds were prepared following the procedure 
described in Example 1. 

(2R)-N-rria, 5a, 6a)-3-azahicvc1or3.1 mH.v-^-Y i-^ ^thvn-2-i.ni .^P Yi-2-hvd«.w-9-rM- 
methvn phenvlacetami de rComp mi nd No. 1 

Ihfirared spectral data showed (DCM): 1619.7 cm"'. ^HNMR spectral data showed 
(D2O): 8 7.25-7.45 (m, 5H). 3.45-3.51 (m, IH), 2.80-2.83 (m, 6H). 1.94-1.96 (brs, 3H), 
1.24-1.33 (m. 3H), 0.86-0.98 (m, 6H). The mass spectrum showed peaks at m/e of- 303 
(M+H). 

(2R)-N-r(la, 5a, 6a)-3-azahicvc1or3.1 -01W-fi-^i-r» e thvll-2-rT>-flnnrnphenv1V2-bvri^vV- 
2-(N-methvnphenvlacetaT»ide rCnmpAim^^ No. 17'> 

^HNMR spectral data showed (CDCI3): 5 7.36-7.04 (m, 9H), 3.49-3.43 (m. 2H), 
3.08-2.60 (m. 8H), 1.40-1.36 (m, 2H), 1.24-1.33 (m, 3H). 0.86-0.98 (m, 6H). The mass 
spectrum showed peaks at m/e of: 303 (M+H). 

(2R)-N-r(la, 5a„ 6a)-3-azabicvo1or3.1 ■01h«v-fi-Y i- methvn-9-rp -^.fhvlnheiivn-9- 
hydioxy-2-(N- methynphenv lacetamidfi (Compound Nn 1«) 



'HNMR spectral data showed (DMSO): 5 7.46-7.33 (m, 5H), 4.59 (s, 2H), 3.54- 
20 3.46 (m,10H), 3.17-3.05 (m,3H), 1.36-1.28 (m,2H). 

f2R)-N-rria, 5a, 6a)-3-a7ahic ycIor3.1 ■0 1 hnf -6-vl-irietT,vn-9-.yc lopentv1-?-hv^rnvY-9- 
rN-methvn phenvlaceta mide rCompoundNo. 7) 



Example 3: f21^)-N-rna, 5a 6aV3-azahir.vP.1n r^ i nii ,ex-6-vl-methv11-9.cvcloi.entv1-9- 
hydroxy-2-(N-methyl) phenvlacetamide hvr1rnnT.i p ride ..alt rr!,.n.pn„r,H 

To a solution of (2R)-N-[(la, 5a, 6a).3-azabicyclo[3.1.0]hex-6-yl-methyl]-2- 
cycIopentyl-2-hydroxy-2-(N-methyl) phenylacetamide in dichloiometbane (14.0 mL), 
etahnoUc hydrochloride (3.5 N, 2.1 mL) was added at 0-5 °C and stirred for about 30 ' 
minutes at 20-25 °C. The solvent was removed under reduced pressure and the residue was 
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triturated with n-hexane to get a solid. The soUd so obtained was filtered and washed with 
hexane and dried ubder vacuum to get the dried product in 90.1 yield. 



Infirared spectral data showed (DCM): 1617.6 cm"*. *HNMR spectral data showed 
(D2O) : 8 7.45-7.52 (m, 5H), 3.42-3.50 (m, 4H). 3.22-3.29 (m, 2H), 2.90 (s, 3H), 1.80 (m, 
IH), 1.40-1.50 (m, 8H), 1.22-1.27 (m. 2H), 1.10 (m, IH). Theiiiass spectrum showed 
peaks at m/e of: 329 (M+H). 

Example 4: Preparation of f2R. 2SVN-rn n. 5 a. 6aV3-a7.ahicvclor3.1.Q1hex-6-vl-methvl1- 
2-isopropvl-2-hvdroxv -2-phenvlacetamide rCompoundNo. 3^ 

Step a: Synthesis of (3-benzyl-3-a2abicyclo[3.1.01hex-6-yl-methyl) amine 

This compound was synthesized following the procedure described m BP 0413 

455. 

Step b: Synthesis of N-[(la, 5a, 6a)-3-benzyI-3-a2abicycIo[3.1.0]hex-6-yl-methyl]-2- 
isopropyl-2-hydroxy-2-phenyIacetamide 

To a cold solution of 2-isopropyl-2-hydroxy-2-phenylacetic (prepared following j: 
Amer. Chem. Soc, 1953; 75: 2654 and^ Org. Chem., 2000; 65:6283) (1.9 g, 8.33 mmol,) 
and (3-benzyl-3-a2abicyclo[3.1.0]hex-6-yl-mefhyl)amine /prepared following the 
procedure described in EP 0413455) (1.8 g, 8.33 mmol) ii dimethyfoimamide (20 ml) at 
0°G, N-methyhnoipholine (1.8 ml, 16.6 mmol) and 1 -hydroxy benzotriazole (1.12 g, 8.33 
mmol) were added and the mixture was stirred for about 45 min To it l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.6 g, 8.33 mmol) was added 
and the mixture was gradually warmed to an ambient temperature and stirred f^ 
overnight It was quenched by addition of water and compound was extracted with ethyl 
acetate. The organic layer was separated and washed with water, brine and dried over 
anhydrous sodium sulphate. The organic layer was filtered and evaporated to give crude 
product. The crude product was purified by siHca gel column chromatography using 
hexane-ethyi acetate (4:1 2:1) as eluant. 

Step c: Synthesis of (2R, 2S)-N-I(la, 5a, 6a)-3-azabicyclo[3.1.0]hes-6-yl-methyl]-2- 
i^opropyl-2-hydroxy-2-phenyIacetamide 
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To a solution of N.[(la. 5a. 6a)-3-benzyl-3.azabicyclo[3.1.0]hex-6-yl-methyl]-2- 
isopiopyl-2-liydroxy-2-phenylacetamide (1.3g. 30.5imnole) in dry methanol (25.0 inL) 
5% palladium on carbon (0.2 g), (50o/o wet) was added under nitrogen. Then anhydrous' 
ammonium formate (0.8 g. 12.38 mmole) was added under stirring and the reaction 
5 mixture was refluxed for half an hour mider nitrogen atmosphere. Cooled to room 

temperature and the reaction mixture was filtered through a bed of hyflo. The hyflo bed 
was washed with methanol (75.0 mL). ethyl acetate (25.0 mL) and water (25.0 mL) The 
filterate was concentrated under vaccmn. The residue was diluted witii water and pH of the 
resulting solution was adjusted to (pH~14) with IN NaOH. Extracted with ethyl acetate 
10 (2x50 mL) and the ethyl acetate layer was washed with water and brine solution. Dried 
over anhydrous sodium sulphate and concentrated to give the title compound. 

Ihfi-ared spectral data showed (DCM): 1654 cm'^ 'HNMR spectral data showed 
(CDCI3): 6 7.60-7.62 (m. 2H). 7.24-7.37 (m. 3H). 6.74 (s. IH). 3.06-3.16 (m. 2H). 2.79-' 
2.94 (m, 5H), 1.26-1.31 (m. 2H). 1.00 (d. J=6H2, 3H), 0.72-0.77 (m. 4H). The mass - 
1 5 spectrum showed peaks at m/e of: 289 (M+1). 

Examples: Preparation of (^P oSVN-rn» ^»> -3-a^hinv.inp 1 n^w . 
methyl1-2-isopropyl-?-hydrorv ^ nhenv1....i.^,H. K, ,.,oehioriH. ...U (r.^p.„^. 

To asolutionof (2Ror2S)-N-[(la. 5a, 6a)-3-azabicyclo[3.i.0]hex-6-yl-methyl]- 
20 2-isopropyl-2-hydroxy-2-phenylacetamide (1.4 g, 4.9 mm'ole) in dichloromethane (14 0 
mL). etahnoHc hydrochloride (3.5 N, 2.1 mL, 7.3 mmole) was added at 0-5 °C and stirred 
for about 30 minutes at 20-25 ^C. Tlie solvent was removed under reduced pressure and 
the residue was triturated with n-hexane to get a soHd. The soM so obtained was filtered 
and washed with hexane and dried ubder vacuum to get the dried product in 95 U (1 5 
25 yield. v • 

The compound exhibited a melting point of 70 °C (softening start). Infrared 
spectral data showed (DCM): 1641.1cm-'. ^HNMR spectral data showed (CDCI3): 6 7 63- 
7.65 (m. 2H). 7.40-7.47 (m, 3H), 3.30-3.37 (m. 4H). 3.14-3.16 (m, 2H), 2.90-2.93 (m IH) 
1.74 (s, 2H), 1.21-1.23 (m, IH), 1.00-1.01 (m, 3H). 0.81-0.83 (m. 3H). 

30 Similarly, the following compounds were prepared following the procedure 

described in Example 4. 
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f2R, 2S)-N-r(la, 5a, 6a)-3-a7,ahicvclon i ni i..^-^- vi-methvn-9-r^.p^tvn-2-hvHmvY -9- 
phenvlacetaTniHft (r ompound Nn, ^) 

Infrared spectral data showed (DCM): 1651.7 cm"'. ^HNMR spectral data showed 
(CDCI3): 8 7.61-7.64 (m. 2H), 7.27-7.35 (m, 3H). 6.83 (s, IH). 2.83-3.16 (m, 7H), 2 35 

(m,2H). 1.90-2.00 (n^ IH). 0.78-1.47 (m. 14H). The mass spectrum showed peaks at m/e 
of: 317 (M+l) 

r2R, 2S)-N-rna. 5a, 6a)-3-azahiovclor3.1,mh.v-/^-y Uniethvn-9,-m.ti,yi-o_i,^,^^^, o 
phenvlacetamiHft ( P ompound Tsf n 1 9) 

Infrared spectral data showed (DCM): 1655.5 om\ ^HNMR spectral data showed 
(CDCI3): 6 7.54-7.56 (m. IH), 7.28-7.37 (m. 3H), 6.76 (brs. IH). 3.05-3.20 (m, 2H), 2 80- 
2.93 (m, 4H). 1.79 (s, 3H). 1.22-1.32 (m, 2H), 0.76-0.80 (m, IH). The mass spectnm. 
showed peaks at m/e of: 261 (M+l). 

r2R, 2S)-N-rna 5a, 6a)-3-^7^hw.vcW3A.01h...^...i.rr.^r ,^^^^^^^ 
hydroxv-2-phenvlacfitaniiH q rComp mmrl >J,^ i 

'HNMR spectral data showed (CDCI3): 5 7.45-7.03 (m, 9H), 6.70 (brs. IH) 3 26- 
3.22 (m. 2H), 2.96-2.83 (m, 4H). 1.34-1.30 (m, 3H). ITxe mass spectrum sh^wedpJaks at 
m/e of: 341.39 (M+l) 

(2R, 2S)-N-r(1a. 5a, 6a)-3-a7ahir.vclor3,1 ni >..^-^- vl.^ethvn-9-(p -» ,ethvlnhenvn-9. 
hYdr0XV-2-phenvlacetflniiH^ (Comp nnnH >Jn 1 \ 

^HNMR spectral data showed (CDCI3): 8 7.44-7.14 (m, 9H). 6.70 (brs, IH) 3 25- 
3.21 (m. 2H), 2.97-2.84 (m, 4H). 2.39-2.29 (m, 3H), 1.30-1.28 (m. 3H). The mass ' 
spectrum showed peaks at m/e of: 337.40 (M+l). 
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Example 6: Preparation of r2R. 2SVrn. ^-) -^ ->irTclor3.rmW-^-y,_^^i,yi1 o 
cYclopeptvl-2-hvdioxv-2-phenvlacetic >..t.r ( Compound Mn ^ 

Step a: Synthesis of [(la, 5a, 6a)-3.benzyl.3.a2abicycIo[3.1.0]hex-6-yl.methyl]-2- 
cycIopentyI-2-hydroxy-2-phenyIacetic acid ester 

To a cold solution of 2-cyclopentyl-2-hydroxy-2.phenylacetic acid (1.9 g. 8 33 
mmol) (prepared following Amen Chem. Soc, 1953; 75: 2654 and Org. Chem., 2000- 
65:6283) and methane sulfonic acid 3.ben2yl-3-azabicyclo[3.1.0]hex-6-yl-methyl ester 
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(prepared in Example 1. step a) (2.4 g, 8.5 mmol) in dimethyfonnamide (20 ml) at 0°C, 
l,8-dia2abicyclo[5.4.0]undecan.7-ene (DBU) (1 .6 g, 8.33 mmol) was added and the 
mixture was gradually wanned to an ambient temperature and stirred for overnight. It was 
quenched by addition of water and compound was extracted with ethyl acetate. The 
organic layer was separated and washed with water, brine and dried over anhydrous 
sodium sulphate. The organic layer was filtered and ev^orated to give crude product. 
The crude product was purified by sihca gel column chromatography. 

Step b: Synthesis of ((la, 5a, 6a)-3-a2abicyclo[3.1.0]hex-6-yl-methyl].2.cyclopentyl. 
2-hydroxy-2-phenylacetic acid ester 

To a solution of [(la, 5a, 6a)-3-ben2yl.3-azabicyclo[3.1.0]hex-6-yl.methyl]2- 
cyclopentyl-2-hydroxy-2-phenylacetic acid ester in dry methanol (25.0 mL). 5% palladium 
on carbon (0.2 g). (50% wet) was added under nitrogen. Then anhydrous ammonium " 

formate (0.8 g, 12.38 mmole) was added under stirring and the reaction mixture was * 
refluxed for half an hour under nitrogen atmosphere. Cooled to room temperature and the 
reaction mixture was filtered through a bed of hyflo. The hyflo bed was washed with 
methanol (75.0 mL), ethtl acetate (25.0 mL) and water (25.0 mL). The filterate was 
concentrated under vaccum. The residue was diluted with water and pH of ~^e resulting 
solution was adjusted to (pH~14) with IN NaOH. Extracted with ethyl acetate (2x50 mL) 
and the ethyl acetate layer was washed with water and brine solution. Dried over 
anhydrous sodium sulphate and concentrated to.give the tftle compound. 

^HNMR spectral data showed (CDCh): 5 7.67-7.64 (m, 2H), 7.36-7.28 (m, 3H), 
4.13-4.05 (m. 2H). 2.97-2.86 (m, 4H), 2.29-1.50 (m, 12H). The mass spectrum showed' 
peaks at m/e of: 316.31 (M+1). 

SimUarly, the foUowing compounds were prq)ared followuag the procedure 
described in Example 6. 

(2R, 2S)-r(la, 5a, 6a)-3-a7.abicvclor31 m hex-6-vl-Tnethvn-2-methvl-2-hvdroxv-2- 
phenvlace tic acid ester ^Compound No. 9) 

Infrared spectral data showed (DCM): 1729.7 cm'^ ^HNMR spectral data showed 
(CDCI3): 6 7.55-7.58 (m, 2H). 7.29-7.38 (m, 3H), 4.02-4.12 (m. 2H). 2.82-2.94 (m. 4H), 
1.71 (s, 3H), 1.48 (s. 2H), 0.93-0.97 (m, IH). The mass spectrum showed peaks at m/e of: 
262 (M+1). 



18 



wo 2004/089900 



PCT/IB2004/000008 



10 



15 



f2R, 2S)-r(la, 5a, 6aV3-azabicvclnf^ l .0lhex-6-v]-Tnetfavn-2-isopropv1-2-TiY HrnvY-'>- 
phenvlacetic acid ester ( Comp ound Nn 1 n> 

Infrared spectral data showed (DGM): 1723.8 cm-^ ^HNMR spectral data showed 
(CDCI3): 6 7.65-7.67 (m, 2H), 7.24-7.37 (m. 3H), 4.05-4.16 (m, 2H), 2.81-2.93 (m, 4H). 
2.61-2.66 (m. IH). 1.29-1.39 (m, 3H). 0.94-1.02 (m, 3H). 0.71 (d, J=6Hz, 2H). The masl 
spectrum showed peaks at m/e of: 290 (M+1) 

(2R, 2S)-r(la, 5a, 6aV3-azabicvclor^-1 0 1hex-6-vl-methvn-2-r3-p en tvn-2-hvdmYY-7- 
phenvlacetic acid est er fComp m md No. 11 ) 

Infrared spectral data showed (DCM): 1721.4 cm'^ ^HNMR spectral data showed 
(CDCI3): 6 7.64-7.67 (m, 2H), 7.29-7.37 (m. 3H). 4.02-4.11 (m, 2H), 2.92-3.02 (m, 4|J), 
2.15-2.19 (m, IH). 1.42-1.51 (m. 4H), 1.09-1.29 (m, 3H), 0.98-1.03 (m, 3H), 0.71-0.76 
(m, 3H). The mass spectrum showed peaks at m/e of: 3 1 8 (M+1). . ^ 

(2R, 2S)-r(la, 5a, 6a)-3-azahicvclor3.1.011,^v-fi -vl.methvn-2-rni-methv1p h«nv1)-7- - 
hvdroxv-2-phenvlaceti c acid ester rCompoimd Mn 1 A) 

'HNMR spectral data showed (CDCI3): 5 7.43-7.12 (m, 14H), 4.18-4.16 (m, 2H). 
3.03-2.91 (m, 4H), 2.33-2.28 (m, 3H), 1.30-1.28 (m. 3H). The mass spectrui^show«i 
peaks at m/e of: 338.34 (M+1). 
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Biological Activity 

Radioligand Binding Assays: The afiBnity of test compounds for M2 and M3 muscarinic 
receptor subtypes was determined by [^H]-N-methylscopolamine binding studies, using rat 
heart and submandibular gland, respectively, as described by Moriya et al.. (LifeSci. , 
1999; 64(25):2351-2358) with minor modifications as follows. The membrane^ 
preparationwas done with the followingmodifications: alowspinst^ of 500gfor 10 
minutes at 4°C was used; the buffer was 20 mM HEPES. 10 mM EDTA, at pH 7.4; the 
high speed spin was done at 40.000g and the homogenate was passed through a filter 
gauge before any spinning. The assay conditions were modified as follows: the assay 
volume was 250 /xL; the incubation time was 3 hours; the PE concentration was 0.1%; the 
filteimaf used was GF/B from Wallac; the scintillant used was Supennix from Wallac; the 
amount of scintillant was 500 /iL/well; and the counter used was a 1450 microbeta PLUS. 
fromWaUac. 
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Membrane preparation: Submandibular glands and heart were isolated and placed in ice 
cold homogenising buffer (HEPES 20mM, lOmM EDTA, pH 7.4) immediately after 
sacrifice. The tissues were homogenised in 10 volumes of homogenising buffer and the 
homogenate was filtered through two layers of wet gauze and filtrate was centrifiiged at 
500g for lOmin. The supernatant was subsequently centrifiiged at 40,000g for 20 min. 
The pellet thus obtained was resuspended in same volume of assay buffer (HEPES 20 
mM. EDTA 5mM, pH 7.4) and were stored at -70OC until the time of assay. 

Ligand binding assay: The compounds were dissolved and diluted in DMSO. The 
membrane homogenates (150-250 Mg protein) were incubated in 250 ^1 of assay buffer 
(HEPES 20 mM. pH 7.4) at 24-250C for 3h. Non-specific binding was detemiined in'the 
presence of 1 jiM atropine. The incubation was terminated by vacuum filtration over'. . 
GF/B fiber filters (Wallac). The filters were then washed with ice cold 50mM Tris HCl' 
buffer (pH 7.4). The filter mats were dried and bound radioactivity retained on filters was 
counted. The IC50 and Kd were estimated by using the non-linear curve fitting program 
using G Pad Prism software. The value of inhibition constant was calculated firom 
competitive binding studies by using Cheng & Prusoff equation (Biochem Pharmacol, 
1973; 22:3099-3108), K, = IC50 /(l+L/K^), where L is liie concentration of [^NMS ^ed 
in the particular experiment. pKj = -[log KJ. 

The Ki results of the compounds observed were iJ the range of 0.05 nM to 136 nM 
for M3 receptor and 0.06 nM to 34.6 nM for M2 receptor. 



Functional Experiments using isolated rat bladder: 

Mefliodology: Animals are euthanized by overdose of urethane and the whole bladder 
isolated and removed rapidly and placed in ice cold Tyrode buffer with the foUowing 
composition (mMol/L) NaCl 137; KCl 2.7; CaClj 1.8; MgCh 0.1; NaHCOa 11.9; 
NaH2P04 0.4; glucose 5.55 and continuously gassed with 95% O2 and 5 % CO2. 

The bladder is cut into longitudinal strips (3mm wide and 5-6 mm long) and 
mounted in 10 ml organ baths at 30« C, with one end comiected to the base of the tissue 
holder and the other end comiected to a polygraph through a force displacement 
6:ansducer. Each tissue is maintained at a constant basal tension of 2 g and allowed to 
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equiHbrate for 1 hour during which the PSS is changed every 15 min. At the end of the 
equiKbmtionperiod, the stabilization of the tissue contractile response is assessed with 
l^mol/L of Carbachol consecutively, 2-3 times. Subsequently a cumulative concentration 
response curve to carbachol (10"' moVL to 3 X lO'^ mol/L) is obtained. After several 
5 washes, once the baselme is achieved, cumulative concentration response curve is 
obtained in presence of NCE (NCE added 20 min. prior to the second CR.C). 

The contractile results are expressed as % of control E max. ED50 values are 
calculated by fitting a non-linear regression curve (Gr^h Pad Prism). The pKB values are 
calculated by the formula pKB = - log [ (molar concenlxation of antagonist/ (dose ratio- 
10 1))] where, dose ratio = ED50 in the presence of antagonist^Dso iu the absence of 
aatagOBist. 

In vivo experiments using anestiietized rabbit: The effect of test substances was studied 
on carbachol evoked changes on bladder pressure, heart rate and salivation. 
15 Male rabbits weighing 1.2-3 kg were anaesthetized with urethane (1.5g/kg), and 

administered as a slow intravenous infusion through Ihe marginal ear vem..lhe tracheae 
were cannulated to maintain airway patency. Blood pressure was recorded from the 
femoral artery by means of a Statham PIO EZ pressure transducer comiected to a Grass 
model 7D polygraph. The heart rate was monitored by a tachogr^h triggered by the pulse 
20 wave of blood pressure. The other femoral artery was calculated for the administration of 
carbachol. Test compound and saline werb infused intravenously via the femoral vein. 

The bladder was exposed through a midline laparotomy and both the ureters were 
identified, carefully separated and Ugated. The ureters were incised proxhnally to allow 
free flow of urine from the kidney to the exterior. Bladder neck was gently hel^ and the 
urethra was traced and separated from the adjoining tissues. PE canula was introduced 
into the bladder and Hgated. The bladder was drained and subsequently filled with 15ml 
of warm saline (37»C). The other end of the intravesical catheter was comiected to the 
Grass model 7D polygraph through a Statham PIO EZ pressure transducer to monitor the 
bladder pressure. Care was taken to keep the exposed area moist and warm. Aperiodof 
30-60 min was allowed for stabilization of parameters subsequent to surgery. SaKvation 
response was assessed by placing preweighed absorbent cotton gauze in the buccal cavity 
for 2 minutes after carbachol administration. 



25 



30 



21 



wo 2004/089900 PCT/IB2004/000008 

The effect of the compound on caibachol (l-S^g/kg, intrarterial) induced changes 
on blood pressure, heart rate and bladder pressure were observed. At least two stable 
responses were obtained. These responses were considered as 100%. Subsequently, effect 
of increasing dose of test compound or vehicle (i.v,12 to 15 min before carbachol 
challenge) was studied. 

The change in bladder pressure, salivation and agonist induced bradycardia were 
expressed as % change from pretreatment control. ID50 values (dose required to inhibit 
50% of response) were calculated from non-linear curve fitting for sigmoidal dose 
response curve using C3raph Pad Prism software and values were expressed as ^g/kg. The 
ID30 values for bladder pressure for compounds tested ranged from about 1 .89 to about 4.2 
\ig/kg. The ID50 values for saHvation for compounds tested ranged from about 3.7 to 
about 30.4 fig^g. 

While the present invention has been described in terms of its specific ' 
embodiments, certain modifications and equivalents wiU be ^parent to those skiUed in'the 
art and are intended to be included within the scope of the present invention. 
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